Calcium binding to extracellular sites of skeletal muscle calcium channels regulates dihydropyridine binding.
The binding of dihydropyridine (PN200-110) to skeletal muscle microsomes (which were 84% sealed inside-out vesicles) was not influenced by the addition of calcium or magnesium nor by addition of their chelators (EDTA or EGTA) unless the vesicles were pretreated with the calcium-magnesium ionophore A23187 and EDTA to remove entrapped cations. Separation of inside-out vesicles from right-side-out vesicles by wheat germ agglutinin chromatography revealed that only the right-side-out vesicles exhibited a calcium-, magnesium-, and chelator-dependent binding of PN200-110. Dihydropyridine binding to cardiac sarcolemma membranes (which were 46% inside-out) and to solubilized skeletal muscle membranes was inhibited by EDTA and could be fully restored by 10 microM calcium or 1 mM magnesium. Calcium increased PN200-110 binding to partially purified rabbit skeletal muscle calcium channels from 3.9 pmol/mg protein to 25.5 pmol/mg protein with a pK0.5 = 6.57 +/- 0.059 and a Hill coefficient of 0.56 +/- 0.04. Magnesium increased binding from 0.7 pmol/mg protein to 16.8 pmol/mg protein with a pK0.5 = 3.88 +/- 0.085 and a Hill coefficient of 0.68 +/- 0.074. These studies suggest that calcium binding to high affinity sites or magnesium binding to low affinity sites on the extracellular side of skeletal muscle T-tubule calcium channels regulates dihydropyridine binding. Further, similar calcium and magnesium binding sites exist on the cardiac calcium channel and serve to allosterically regulate dihydropyridine binding.